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Conceptual Model

VISUALIZATION (STIMULI) SYSTEM ARCHITECTURE
THE "WHAT" OF THE WORLD THE "HOW" OF THE WORLD

* SIMULATION « RENDERING
» SCIENTIFIC VISUALIZATION « COMMUNICATION
* AUTONOMOUS AGENTS * NETWORKING

DEVICES (OUTPUT) DEVICES (INPUT)

VISUAL DISPLAYS
SPATIAL SOUND
TACTILE FEEDBACK
HAPTIC FEEDBACK

« SPEECH
* TRACKING
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(INFORMATION PROCESSING MODEL) » INTERACTION TECHNIQUES
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System Components
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Simple 1/O Loop

INPUT DEVICE C

OUTPUT DEVICE C

INPUT DEVICE B

INPUT DEVICE A

* POSITION

* ORIENT

« COMMANDS
« SELECTION

OUTPUT DEVICE B

OUTPUT DEVICE A

* VISUAL

« AUDITORY

* OLFACTORY
* TACTILE

« HAPTIC
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MODELING SYSTEM

OBJECT GEOMETRY
OBJECT HIERARCHY
PHYSICAL PROPERTIES
MATERIAL PROPERTIES
ENVIRONMENTAL
CHARACTERISTICS

ACTUAL FIELD / LAB DATA

TRAINING EXERCISES

SIMULATION SYSTEM

* REAL TIME
- PHYSICAL BASED MODEL
- Al BASED MODEL

* SCRIPTED

* FREE PLAY INTERACTION

More Detall

CONTROL SYSTEM

* PROCESS USER INTERACTION
« COORDINATE COMMUNICATION
BETWEEN MULTIPLE NODES

INPUT DEVICE C
INPUT DEVICE B

INPUT DEVICE A

* POSITION /
ORIENTATION

+ COMMANDS/
SELECTION

CONTROL

SENSORY SYNTHESIS

IMAGE

SOUND

VOICE
TEXTURE/FORCE
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OUTPUT DEVICE A

* VISUAL

* AUDITORY
* TACTILE
* HAPTIC

FEEDBACK

< .
Introduction to

irtual Environment Technology
Software



Artificial Reality Metaphor
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More Detall
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Decoupled Simulation Model
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Cognitive Coprocessor Architecture

Application
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3D Navigation
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Natural Language

APPLICATION

Queriess'Commands

\g/v Data

NATURAL LANGUAGE INTERPRETER

Phrased Response

SPEECH RECOGNIZER

SPEECH SYNTHESIZER
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Networking

 Multiplayer issues
* DIS/HLA
» Dead-reckoning algorithms
e Data Sharing
* VRML
e Streaming audio/video
« Shared experience
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Other Issues

 Multimodal interaction/feedback
e Line-of-sight culling
 Interaction techniques

* |s there any advancement here?
 How do we generalize?
 Selection, position, orientation, path, quantify, text
« Dynamic environments

 Expression in the interface
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